Activation of Ras-dependent Elk-1 activity by MLL-AF4 family fusion oncoproteins.
Mixed lineage leukemia (MLL) gene rearrangement is commonly observed in human leukemias. Many of the resultant MLL fusion proteins are found correlated with Ras signaling. Nevertheless, Ras mutations have only been reported in a small subset of MLL-rearranged leukemia. With the potential of developing new therapeutic regimens targeting Ras signaling pathway, we studied the role of MLL-AF4 family fusions and MLL-septin family fusions in the activation of Ras signaling in leukemogenesis. Elk-1-driven luciferase reporter system was used to study the role of MLL-AF4, MLL-AF5q31, MLL-LAF4, MLL-CDCrel, MLL-MSF, and MLL-Septin 6 in the activation of Ras signaling. Dominant negative Ras S17N mutant and mitogen-activated protein kinase/extracellular signal-regulated kinase kinase (MEK) inhibitor U0126 were employed to demonstrate the involvement of Ras and MEK in this transactivation event. The activation of endogenous Ras/MEK signaling pathway by MLL fusion proteins in leukemia cell lines was also addressed by immunoblot analysis and small interfering RNA knockdown approach. We demonstrated that MLL-AF4, MLL-AF5q31, and MLL-LAF4 activated Elk-1 transcription factor, one of the major downstream effectors of Ras. This activation was abolished in the presence of dominant negative Ras or MEK inhibitor U0126, indicating the requirements of Ras and MEK. We further showed that endogenous MEK is phosphorylated in a MLL-AF4-expressing leukemia cell line, whereas depletion of MLL-AF4 by small interfering RNA reduced the phospho-MEK level. Our findings suggest that MLL-AF4 family fusion oncoproteins can activate Elk-1 through Ras/MEK/extracellular signal-regulated kinase (ERK) pathway and strongly support the role of Ras signaling in the pathogenesis of MLL-rearranged leukemia.